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(54) FINE FIBER AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To simply and efficiently obtain a uniform fine fiber having small fiber diameter. 
CONSTITUTION: Shear force is exerted on a composite of seaHsland structure formed of a 
resin composition consisting essentially of two or more kinds of thermoplastic resins having 
different recurring units (e.g. combination of a styrene-based polymer with an olefinic polymer) 
and having an island with >3 average aspect ratio to provide the objective fine fiber. The shear 
force can be given by passing a dispersion obtained by dispersing a film, a fiber, etc., having a 
sea-island structure into a solvent through a small-sized orifice by the difference in pressure of 
at least 200Kg/cm2 and allowing the dispersion to collide with a wall body at a high speed and 
rapidly decreasing the rate. The fine fiber comprising a fiber having 0.05~2|im average fiber 
diameter is obtained by this method. 
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^XtiyXx-^^-^^-h^ifOKfgxX-fyl'i:^ 

titTX7xy-;Wt;^"cfe^c 

[0 0 4 9] t"X7xy-;t/ft^i:LT(±, tTX ( 4 

-tiKn+v-XxxAO yyy, 1. i-ex(4-fe: 
KP*y7xx;]/) xyy, 1. i-ex(4-t:FP 

*->7i-;w yp^y, 2, 2 -ex (4 -hkp* 

-y7iX/V) 7pA> (t"X7i/-A/A) ,2, 2- 

ex (4-tFa^>7ix;M yyy. 2. 2 -ex 
(4 -k. KP4=-y7xx;l/> -^yyy, 2, 2-ex 

(4 -tFp+y7xx;v) -3-yf-;y/yy, 2, 

2 -ti'X (4-tl F'D^'>7iX;!/) 2. 2 

-ex (4-tFD^>7ix;K) -4-y-7 L ;V^>y 
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1(1 

y, 1. 1 -ex (4-tFp*y7i-W yyp-s 
yyy, 1, 1 -ex u-t FP^y7x-;i/) yy 
p-^+fy, ex (4-t Ko*y- 3 - ^f /i/7x- 
;u) yyy, 1, 1-ex (4-t Fp+y-3-y^- 

/l/7ix;l/) xyy s 2, 2-ex (4-tKP*y- 

3-^?/V7xX^) 7"PM>, 2. 2-ex (4-t 
Fa#-7-3-xf;l/7iX^) yp^>\ 2. 2 — If 
X (4-E FP + y-3- i s o7°pe;l/7xX;l/) 7 
xn;Vy\ 2, 2-ex (4 - t FP + y- 3- s e c y 

io f-^xx-;!/) y°p^y. ex (4-tFp+yyx- 

)V) 7ix;M^>, 1, l-ex (4-tFP+y7 

xx;i/) - i --7xx/Lxyy, i . i - ex (4 -e 
Fa+y7x-W -l-7ix;l/7'p^y ex (4 

-t FP*yxxx;i>) y^xx^yyy, ex (4- 
tFp+-77i-i) y^>yvvyy>, 4. 4' -y 

tFo^>y7ix/l/X-f;K 4. 4' -yt:FP^ 
yy'yx-^x;U^>. 4. 4 -7t:FP+y>*7x 
x;Vx;V7-c F41fWJ6ti3o 
[0 0 5 0] ff*H/»*U*-#*-hfctt, exyx 
20 y-/UA31i^'J F A^$n«o 

[0051] (7) ^>jxxf;i/ 
^ g xxr;Ufcti, yVj^^y^x^^^fe^T;!/^ 
xxf;Vfc^'JP-;^frP>^?n5^'jxxi-;b ; 

ffsmy^+^xxr^&^vxiiy u ^->i*m lx 

flm* ^ 'J xx r/b ; -> y h yfr 6 ^#*nfc?K y xx 

[0052] ->7j;^>i^i:Uttt MAtf, y^ 
y/usg, 7'yeygg, eyu>sg, x^u>Se> 7'-l ? ^ 
:« >ry*. -t'^yy^^^gMffiyv^y^y® ; yyp 

y;F^ p-j3-xF+ygm§®, 2, o-^-yyy 
y^*;i/#y«. y" (p-Mt^77i-;F) yh 

>, y (p-*/Wf4 : ->7i-/F) x— r;F, ex (4 
-A;F^-77i7-;b) xy y, 5 -y F u yz,x;b 

[0053] yup-;y^tLT(i, x^uyyuu 
40 yx^yyyjn-;!/, ^'Jxfl^yyua- 

7p!iU>yU3-;U, y'/peuy^'J n-/k 

^uyoeyyyu^~-;K yyyy^-^y *yfF 

5^fU^U3-;K ^^>yt-;F, **^yf- 
;byg n-;l/*H£DaiH/jjK5yji--/U ; yy a^v+^ys? 
*-;l/3S:f£608iiaJSi?*-;l/ : exyxy-;VA^if© 
7"Mry*-/i/ ; ex^xy-^Aoryiz+uy^i?- 
yF (i^ifkytWF) Wjni«jfcifaw5 

[0 0 5 4] *+^*;V*>»*aiJ't LT(i, p - 

so Ei?mf%*\%, 
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[0055] ythytLra, yw^v^hx 7 

fU^nX XlrXUZhy, ^J^D7^X 77 

[0 0 5 6] #'jxxt;K;H *yixr;i/X7Xh 

[0 0 5 7] !tfJiXr/Ut 7 5Fg^ 7U*7*g 
[0 0 5 8] j?*U^'Jxxf;Wctt, f-l77*/Hft 
*77rP77y-k #U- l, 4-s>;«*-n-/l/- 

l\, 20 
[0 0 5 9] (8) K 
#y 75 Kttt> 77 5 >fcS?#;l/#>«i:j&>e>il*S 

5 yms/juzytshxym&wm LT^na^u 7 5 

[0 0 6 0] y>'5>i;LT(i -SftiXHz N-L-N 

Tt^Ttxfcvy T'^snsft-&ft^ffli^n* e 30 

[0 0 6 1] J?75ytlTtt, hyy.^U7775 

V, ^7777 5 7. 2, 2, 4 -MM?-;!/ 

^•97^777757, 2, 4, 4-hU^^-;WN* 

+»- * f - 7 >i/7 5 y, * 5 7 * * 77 *Jt 5 y ft ifoffi 

»775 7 ; 7xXl/>y75 7 J^+^U 777 

7 ^ 7 ft if ©7f *55r77 ^ y ; e~7 (4-757-3- 
* ^;i/7 * p^->;1/) / 2 7ft Koisaai^y 5 y# 

3SfcfS+l*c ctl5©^T5>(4 l SXtt 2 ffliW_tfl!HI 
T** So 40 

[0 0 6 2] *Jtlhtfym.tLX\i, -(asuooc- 

M-COOH M«=Wi«0flgJlfiKS. rfifOJlfll 

s fc t± 7i©^iiit- fe^Ts en h <Dmimm 

[0 0 6 3] ^j&A-tfJ'KfcL.Ttt, 7*;Hk 86*7 

* jm, 7 y 7 * tim^f- 7 7 9 /ma E<o^mm^t) 

tltfym : y?w\$-yy- 1 , 4 -77j^jKy^7 

? P^+hy- 1 , 3 -S?*^/#>*4ffOffi«S^* 
;U#7$? ; 7/1^1^ 7S>fc?7flk t£*yy$E, 50 
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y 718. 7-t?777ggv -t'^yyM, **^f*>-i 

8-24 <D*m\<D^*tzte$im2&a&mm&3& 

[0 0 6 4] 7 57*^#7|fei:tTt4, 7 57^7* 
7®, 7S.y/i-ym, 7 5 77777j7$ftif/WJ^ 

?n§o 7 5 7 * /v # 7sss t -mx u m «±«ffl $ 

[0 0 6 5] 77£^fcLT&±, WfcfcS, 7^D7^^ 
A, ifyF^^, 7>7'*77-7^A, Ff*7 

cn5«7^ 9 At laxii 

[0 0 6 6] 3H'J75 FfcLTtt, 77P7 4 6, 77 
n > 6 , 77p 7 6 6 , 77 d y 6 I 0 , 77 u 7 6 l 
2, 77uy l l . 77P7 l 2, fb7^;Hfej;[f 

Gna#y75h\ 7-7tfyjti;y.^->y 77775 
75 f, M7neoa^>*< fct2i(?)a*ofc# 

f3l!ffl7t«= ft*, ^y75FtC«, #U75KX9X 

[0 0 6 7] 0* U^'J7 5 KKtt, 77p> 6, 7 
7P>'6 6, 77p>6 1 0. 77P>6 1 2, 77p 
7 1 K 77p>1 2&i?^$n«= ft-fe, ^'J75 

tt77;V^S6ti* 0 

[0 0 6 8] (9) x^^K^sin^nsi^* 
coa-^ftttt^ xfKyW^K, 7p^U>^-+ 
•9-7 FftH©7;V+U7^*^7 K«#SXH:«fi^ft 

*^7 K t7P tf Uy^+9-7 vt^nm^i^sE^m 

[00 6 9] c 1 0) #y7-t£— ^ 
#y7-fe^-/utcti, *;l/i.7A/f tH» V 'J 
ft Hfl)7/I/f t F®©#34a^ftXt±flulB ; e7 , r-^± 

;Vi*7^rt KXtihy^-y-yt, (W 
AWT, r-fehr/l/7 f t KftHfflflft^A-rt F, x^P 

;V, 33tt#-**-K x;^yK, 7777^- 
Ifx/Wt^ftH) fcfl)«S-&fl:^fi5n«o #VT 
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£ftTVTfe<fct\, 

[00 7 0] (11} ,f , J7i-b>«->F 
# <J 7 x x b 7 F ttJUttft^tt* <fc tf&Mlfrt* 
tf^SftSo LT^i. #>J (2, 6 —7V 

?7l/-l. 4-7i-U» #*7F, #U (2-^T 1 
;l/-6-xf-;l/- 1 , -l-7i-by) *^7F, #1) 

(2, G --7X771/- 1. 4-7i-b/) t^>F, 
#U 1 . 4-7i- 

77) tf+:7F\ #U (2, 6-v-n-7°Ptf7F- 
l, 4-7xXp7) *^i/K, sKy (2-^^;l/-6 
-n-7*?7l/-l. 4-7i-I/» ***>K. #U 

(2-x7;V-6-77 7°Ptf/t/- 1 , 4-7xX7 
7) #'J (2-^f;l/-6-^DD- 1 . 4 

-7xXU>) *+7F\ *'J 
p*-7x?7l/- 1 , #*7F, #'J 

(2-^f^-6-^HPX^!/-l. 4-7xX7 

[0 0 7 1] ^ij 7x^ U^^i/ K0)M^t LT 
tt, ^7-t?7*;l/i*r/l/Tt: Ft§tf]g J ?>7';l/*;l/^7-tf7 
*;l/i*7';L"r t: Ktfflgte. 7U7*-7k p-tcrt- 

T If 6. ft § 7 7 x 7 - jl/SEtt-S 7 if 7 A 771/ 
ft F$Bg7u -y 7 £ . £ l/t 'J7x-1/ 

7** 7 f >y 7 T*«ri£s nfc«te# y 7 x x p > 

FttS-af^ *U 7x-Uy«^FX(i^« 
M^*icx^u>Mi?rf^ s ^^7 h LT^SSHS^ 

[0 0 7 2] (1 2) ^UX;l/*> 
* y x;V* >fctt. TK-«SS-e«*nsfll3fi#fft*^ 
i-*»Bjffle# y vara* m„ 

[0 0 7 3] - (A r 2 — B — A r 1 - S 0, ) -X« 

- (A r 2 - S Ot ) - 

(iC4u Ar 2 tiry-^ys (M*ar. 7xxl-> 

#yz;U*>fcUTtt. #y (x— Tb'AjVfry) , * 
U (4. 4' -£X7x7-/t/X—f ;L/X;l/*7) ft 2 
AW b ft 3. 

[0074] (i 3) #y uwy 

77 77'*- Fft^&i:, BusQ^'J 3-;bRtf/Xttfj 
f2s>7* 5 7 ©JEJSK <fc 0 ?# 5 ft § * ft So 

Sfc, -f'J71/^>ttt, 4: U 

■tvct.fci^y 7P^>X7X F^-tasftSo 
[0075] (i4) zmmwnm&ffim 
z(»m<Dmmw.mm£Lx&. mtf. (i 4 a) # 
y ry k (14 b) ^U7i-u>7/i/7 ^ f\ 
(i4c) dfji-f/vt/V^y, ( 1 id) sj?y x- 
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r;i/x- r /I^y hx ( 1 4 0 ) # y 7^ 7 -7* U 7 

[oo7B] *f8W©«ifi^ttfc*iv^T, ig»r**ft5ffl 

f-ofctft/safc «k t> r»a«^4t tT 

<^«. Mgii^aiiiaiia^ffl t t * ft s« 
-r. 7^;ui, o-h^c?) . mm, ovk«4^o 

»tf fsgffl ?ft5ii^#l/\ 
10 [0 0 7 7] *MlflT*t±, MEj»Rjatt«tliO'5 ^ , II 

i«, Wfcaa©»wjai4«nBtf ffl^a e ft s = 

[0 0 7 8] ftfe, JSlSMPSi&tfJgfiRSftSIS'J. RI3fi?iJ 
7^U-h t^yx^U7rU7^U-hfc©ffi^4i"« 

v\ 

[0 0 7 9] JRBI98f!fe«f|jgOWIiPa/^^-*t4, 
U Wctf-C-ft < HK <fc f ? m>1r %tti> 

[0 0 8 0] *?* n,^njaM4«nefrua»tt, (a ) * 

b7^7^M^ft (SP=7. 5-8. 5) . (b) 7' 
7 U ;HRffl-&# ( S P = 9~ 1 0) , (c) Xfl/>| 
Ml?f{4: ( S P = 8 ~ 1 0 . 5 ) , ( d ) tf- 'J 
F, (e) 4?yx7.r;F (S P= 1 0-1 2) , (f) 
#'J75F (SP=12. 5-14. 5) *SS^t|i^ 

[0081] m*m&?m£L^mm'mmii, y 

40 yj >%B.ftfo CWft . * y x^ u 7, * y 7*a tf b 

^U7ftif) > C'Wtc. lfX7x7- 

;VAS#U hftH.) , #yxxr;U (Wk:# 
Ui-?l/>fU73'U-F < ^y7^^7rU7^b- 

7^U-FftH) fc«fctfsKiJ75F ^^a> 
6, t-fayo 6. t'fpye 1 0, +7D76 1 2, 
■fjuy\ 1 , Wd>i 2 ft if) frSBWaftSo «fe 
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[0 0 8 2] ±DWWWat, (a) *U7f>&B^ 

ftT*«ja*nfc»K*rt"*Att, (i>) 

*, (c.) X^U^fS^f*, (d) #U*-sH*- 
K (e) ^'JxXf^K (f) *U73 Kfccfctf 

(g) fcf-;WR££fl:T*J&*-eS*o iffSU*#8rtfl 
ti, (c) X^by^Mfff*. (d) 
K (e) ^'JxXf;K (f) #'J75KtsJ:tf 

( g ) e-/P3Rfi^#©^4< i:t-a©»nIigtt^Bi 10 

[0 0 8 3] ( c ) X^U>M^T*fl$J*S tlfcfSK 
(a) *l/7-f ySffi-frfk (b) 7*1) 
;W&Htefl;, (d) jtfLl K te) -HUXX 

r;k feJ:tf (f) :K'J7 3 KfJB#T?S So W£L^ 
^SKffltt, (a) *U7-f >3RS^f*, (e) tf'JxX 
r;W3cfcD* ( f ) # 'J 7' =: Ffr63ifcf ftfc'>& < fc- 

[0 0 8 4] 2 6fc:, W*JgJ*-*"« (e) jtfUxxfvU 
fcffSt 6*1. )ioi$0i$t§«M a) 

ti . (a) *U7-f > M£f*. ( b ) 7 * U ;l^S£ 
(c) X^P>SM-&ft, (d) tfUfc-sK*- 

h , fe± tf ( r ) # 'j 7 5 5 jsir* nfc^a <tt> 

[0 0 8 5] SSfc, »*)Bj«fa Cf) #'J75Kfc 

ti. (a) xuyjy&m&lt, (c) x^U>£fi£ 
{*. (d) hfcJctf (o) tf'jxx-r/b 

e>SB**ifc'>a < t fe-«©mnraii4«H!i-e»s. 

[0 0 8 6] fe«Hj£-*'«fe'ir9K£itr& t* :» 

*i*t50iii!si (»j£#) tcih&tt, ant, 

fS$#/M^= 3 5 ~ 9 0/65-10 (fift%) , 
jBF*L<l45 0~8 5/ 5 0- 1 5 (ffiS%) . 2 
iff* L < It 5 0-8 0 / 5 0-2 0 SJtT'fe 

[0 0 8 7] cti6(0«Hfitti«*!(ctt, KUBWifiii'Rtf 

iwa, w»©»'f^».i^mfiLfcf:, fit 
[0 0 8 8] ffiflMfcSlfcUTtt, m*ffi!$.?z>?& 
©#t$¥ffi 4: Irfl-XttifrflW * ® # 'J ^~ & 

isws^ 5 * - * ©^nsxii-^Mrr 
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[0 0 8 9] WTK, »*«fiE^«JRnJffitt«fJB*i«ttf 
[0 0 9 0] (a) *U7J yMftikt ( b) 7'*U 
fcf. Jlir'J<vW>fiM#lJ*U7^X 7* 

$o yU'-h-*P7-f >«a-&(*) &if#W6 

[0 0 9 1] (a) *l<7 J>?k-M1kfo£ (c) X^b 
If, *iStX«ffi1S S tlT 1/ & «fc l -7 b > v- 

>7D7^RS:^fi xfl/^-^xy-xfuyya 
y^WIR-firf*, xfl/>-*l/7-fy- (xf-uy) 7 

d xm-sfc . y r u >- 5; x > 

'J U-h^ltxfUy-^xy-xfU^p -y^ttS 
. *U7-f>- (^^) 7'^'J;l/^xxf-/V 

[0092] u) *U7 4y£m&tot Cd) 

[0 0 9 3] (a) *U7-fy&m&<*£ Cf) #U7 
3Kt*»^ti:*«^, fflUSftaifcL-ni. iftftaKU* 

[0 0 9 4] S ft , ffl jgftffliC « , flflSB* V7 ^ > fc X 

(tt) r^V7-^j , ±a*^>+ft^x^ 

K&OVXtta . /? -xfl/>tt^Ml^fA;l/^yi 

(«) m<D r/Mr-y^APj , Hfflillft (*) ilO 
rt-f-f-^j ft if) tSSiiSo ftfc, cti60»* 
f bffl t. S 1$ # U =i" U 7 -y > © IB m ic %ts t co i: f § „ 
[ 0 0 9 5 ] ( b ) 79 V t ( c ) XfUy 

*ffi^Wfc*«^H*:*«^. +RfSftS>JfcOTt±, X^U 
>- r^'J/l/iXXr/WI^, XT 1 ^^- 



(10) 
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* 7 v — #tlftS?x > £#:KSS^{*& if «W 6 n 
[0 0 9 6] ( b ) 7 9 U i: ( d ) * L> ;>j - 

>- (>#) *iRXtt* 

ft^nTi/^Ttit^x^-uy^^y? — ^->*i>'i 
«tHttS^f*4 if w^ns. 

[0 0 9 7] (b) rZVfrfRB&ftk. (e) #'JXX 10 

x7i/fc%na^a«^r, mmmmt, »*y 

U (j**) y'^U/I/ffixxr/k *R*vW>fl&- O 
*) 7^y;VfiSfxX77l/#fi£{* > ^y>"7;l/ 
7^Ub-h- (**) 7^"J;U®XXr/W : ttt^^ 
if) - ^'JxXf^i^Xhv-^HtftJtiS, 
[0 0 9 8] (b) )'^J;Hl^i: (c) tfurs 



20 



[0 0 9 9] ( c ) Xf-U>Ka-&*4: ( d ) * y 
[0 10 0] (c) X^b>^S^t Ce) stfjxx 

f-4/fc*fi^*«»^. mmtmtLxu. *tt#yx 

(/£) T^y^-X^lx yjv'vVL' 30 

7^y u-h-x-7ix> (r^yuxhy/i/) 
[oioi] ( c ) x-7 u y&ss-f* c f ) # y v ^ 

^^-u^fi^ft, yy i/^/i/ *o 7* y u- h - 

[0 10 2] (d) #L)rt-#*-hfc (e) *Uxx 
A/Stt* y xxt;K xsH+i/S-ftd? U xx-r/Pfc if # 
[0103] ( d ) jJ?'J /J— h C f ) *U 7 = 

[0 10 4] (e) ^'Jxxr^t (f) *'J75Ki: 

[oio5] taiSftffitt, w*«!ri^*«iBra!tt«JBi: 
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[o 106] ffiijSftfiiJoiSfinfitt, »*«riW-*»Brffl 
tt»l!lii:»*«ri£T*J»Rrfi!ttWiafcO»ll l o offlfil 
IWEWLT, 0. l~3 0£flW. &ML<.&Q. 5- 
2 5 fifiES, * 8 teiflF S L < 1 - 2 o filOTig-efc 

2~i o iBaasetf ffiffl-r ffligra 

[0107] *aWK*st>T, TE«*H^r-)fM$n 
tzy^iiu mm^mm^m, tmtncx*>* ft 

iiS&lftcD-M $ # IRAKIS] tt^5c 
[0 10 8] »igL¥fi[0^4SSa©»"Iffll!fe«fl§«r 

So 

[0 1 0 9] (1) (c) tt\syfiS£tfc£ Ce) 4?U 
xxf 7l/i;coSl^. 

(II) (c) Xf-Uy*ffi-&f*i: (a) *U7^y^M 

(III) (c) x^l^y^ffl^t (f) sKUrSKfcO 
(iv) (a) xuyjyxm&ftt (f) *ur5F4:o 

(V) (a) * 1^7 (c) ^UxXr^i 

(VI) (a) ^U7^>^ffi-^W:t (g) lf-^S^ 
i:0»fr-£= 

[oi io] nwata-fre- ci ) ic&^x. 7,^y%t\ 

I»fW'JXfU>'§ffl^^0^^o (I) X-9 1 
U>*S^f*fc#'jxxr;Vi;*fi-&-i*Tffli^ti'&. 
PS#OM^"»4, W«.tf, xfU>M^tt/'f'JxXT 
/l/=l 0-9 0/9 0-1 0 (fiS%) , L < t4 1 
5 - 8 5 / 8 5-15 (.11%) , * 6t»* L < ti 2 
0-8 0 / 8 0-2 0 (M&%) U&r'& *), 25-7 
5/ 7 5-2 5 (MK%) gJST'feSli^^l/^ CO 

«t a ftfiidcttK fc^x , anH!i:*#r a x^ u y^Mi^ 

[0 111] WKUDfNt- CI) ic*3i^T. 

ttwtii * y x * v y t # y x x r a> t %m-&& 5 
^ ismemetti* wawt, xfA»»»i»^yx^ 

U>/^y iXf/b- 5 0-9 0, 5 0- 1 0 (fiffi 



!iTS t < 6 0 ~ 9 0 / 4 0-1 0 (MB %) S 
[0 1 12] i)fJE (ID ©ffi^fCfeV^T, X^U>% 
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[0113] x*vy&m&fot*l<yjymi'&foh: 

10-90 / 90-10 (ffiffi% ) , iffS L< {J 
15-5 0/8 5-5 0 (Mfl%) . *5Kfrf*L<{i 

2 0-4 0/8 0-6 0 0R1%) $&T*& 9.20- 

3 5/8 0-6 5 (Sfi%) Sfi1?feSlg'&*^V^ 

[0 1 14] MSBX^U>^a^ftfe*tf^-U7-i' 10 

-«as?x>«Kfi^**aaiirr* t . wawBtftsw* 

[0115] -ffliE3!Mtsatj«*nfc^aB^*i©M^i4, w 
eetttti i o o a*at w l r o . 5-25 a? 

$L<« 1-2 omSfflS. *6kljQF*L<ti2-1 OS 

[0116] Hijia (iii)o*a^fj:*i(/>T. 

x^uy&m-Sik/xv r ~ k= 5 5-9 0/ 4 

5-10 (Sflt%) , KF* t < (i 6 0- 8 5 / 4 0-1 
5 (lfi%) . * 5> fcff * b <fct 60-75 / 4 0-2 
5 (MM%) UfMX'fo »). 6 5-7 5/3 5-2 5 (ffi 
ffi%) SStrifeSWl^J^i^ 
[0 117] nfilQ (IV) <D*H£-eicfc^T, ;tU7^> 

l^rf*./' * U 7 S F = 5 5 — 9 0 / 4 5- 1 0 (Urn 
%) , »St<«60~85/40~l 5 (gffi%) . 
S 6fc*f * t < H 6 0 - 7 5 / 4 0 - 2 5 (Mffl%) ¥§ 
JgT?&?>, 6 5-7 5 / 3 5-2 5 (SM%) «HfiT*fe 

[0 118] flaS2*U7^>*fi-&»^!KyT5Kfc. 
W*tf> *U7^>tXfU>^/?-fca. J8-X 
^U>tt^ft»l*;U#>»aCf/X(4 a . 0 -x^b> 

[0 1 19] iiytBg*tfU*bX^>«*^^ ffl* 
«, tU7 Y <fc tf # V 7 5 F ©WMI&jStfl! 

i o oasswctt ut o . 5-30 »* t < a 

1-15 Mffiflli. * L < t* 1 - 1 0 Siffiii|5@S 

[0120] MS! (V) ©fai^rfcts^-c, tlsy^y 

- 9 0 / 4 5-10 CffiJS%) . iff* t < 6 0 - 8 5 S() 
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/ 4 0 - 1 5 (MR%) , * SWTS L < (i 6 0 - 7 5 
/ 4 0-2 5 (Mat%) 6 5-7 5 / 3 5 

-2 5 (MM%) BBI£if*«*^*^v>o 
[0121] sste. Mis (vi) ©ffl^mfcfcv^r, * 

«T, * U 7 >f >M£ft/ lfx;l/£ Jf£{*= 5 5-90 
/ 4 5-1 0 (ttflt%) , if? £ L < it 6 0 - 8 5 / 4 0 
- 1 5 ( Sfi%) . $ P> SCWS L < & 6 0 - 7 5 / 4 0 
-2 5 ?1SET?2&D, 6 5-7 5/3 5-2 5 

[0122] ^JBflKfeii^r, iJWafft-&W*:*l*«AO 

[0123] yjtiL. mm%£<»mmmffi7&ziHir 
ttK(sEM) . y-Mfflat ye^wflwft* 

[0 l 2 4] -TKJ7'X^^ hibfcttx rfK3Cfc^T*9 

[0 12 5] /^^^ Kirt= C»fRS?©fi^lBl©fi 
SL) / (iMWBt^a^MBW) 

B M^WJSjS Ix-Hf-BHfMI-p WT S c i: tc X ~> X 
[oi 2 6] Ms2^J(±> SJE«'&#*i , 7-f;l/AO*^K: 

ny * fru<mm *> isfaiz . mmsmmmw®^ 

[o 1 2 7] Atfo? Fttt^lRLTt^**&, a©r 
a i out cmtf i 0-5 0SJ3) -rfeo, ^litt^ 

[0 12 8] m©M-f-77fa©Js£ (A^Utttttotti^t 
(iHltfi) t±. MAtf 1-1000/1 rn . iff S L < tt 5 
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-5 0 0 ft ilk ZZlClrfi L<Ui 1 0- I 0 0 /finefi 
T"&£ 0 Jft®ti&tfJ¥»tt, BUAlfO. 0 1-10//. 
in, ftSlXiiO. Ol-S/im, £?>fC$?£t<<{± 
0. 02-1. 5 /tmggffcS, &#$$t«£DJt£. 
*«D¥^IWiStt. fflHt2|iinWT (ffllfctfO. 0 5- 
2/j.m) , »Sb<fiO. 0 6-1. 5jinu £btc» 
$L<«0. 0 8-1. 0pinSfiTf** o 

[oi2o] loj; a«tt«iifi*#r « ffiiBttteft 

»{LT**. 10 
[0 13 0] ffliEttfcttH;. ttttJB^X^'jyfflftH 

l>o £ft, ffi^f*tc{±, 3P*tt«SB!L jWW&SL its 

&<fciA, *6fctt£rf*ii, »ftl»±ffj.. ftnSKiRSIft 
if OHM • Wft£&S'J, *WJ, flJIBB&ikffl, Sfe 
•U^, ?OTJ& £<r>BAV>mmi£l5h J Z*^T& <fc l \, 

[0 13 1] #5MHfc*tt*ffi83l!l£f*tt, gffiBttJRS 
fin**' 5«fflO* ffite«fc t) »T S C £tf T*2 So 

[0 13 2] flittf. 7-r;W»t±, T*V£ffll^ftffffi 20 

fl Hi UfiS0«HK «fc 5 $M t T T €>mU t , 
IMlts c k& < 7-y ;UAfi)t^n^± 

[0 13 3] £fc, -<>yl<-iS3>bWmc&^T 

warns, 7o-j.t DKijrr*KD-jt (fsa 

gWJt) VOfJ-& (»J±) V/D = 0. 5-8. ff* 
L<fiO. 5-5, S^tCftTSl><(4 0. 5~3glfcT* 30 
7^;l/AfiKJ&*i»ur<J:V\, gJBtttfO. 5*fiS8T'fct, ft 
ilffi»b0J^^ffiT'b^-rw 3: ft, £J13J:b* s 8 £38*. 

[0 13 4] £43, fVj'IE rKP-itJ Vkfct, J*K^-C 

u-y^6«natfc«iB3yiihtii*n*iiiifSv. k, « 

, t?££o ryp-tbJ Dfctt. «tt^Uv^oad 
i fc§tift<3tia7-i'/l/i»OSdi fcOtb /d. T?A 

M&frtt&vim M*.Ji, h*P-itl~2 0, 7a- 

it i - i ofiitcwifflrt-cjaiaKBRt?**. 

[0 1 3 5] -77. M£*£tt©fl!lfcOT\ ffiKift. » 

[o i 3 6] 8aia7Yn/ii«jesft«is*ofla, 
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-/I/. MW^J JMUx^Ua-WW* 2 lit 

[0 13 7] HNHil7^;H>^fc(i!S®i^ ^igfC 

mnt, 1 . 1 fggj^i-xh (flfHAtf, 1 . 1 ~ 5 0 f&ia 

IS) . »* L < t± 2 - 3 0 flSSKOffiHrtr-a^KaMR 

[0138] mm&fo<n±i*zirm\mkit%jmz{& 

yjfrLtomfrii. M*tf5-i 0 0/j.m, 
L < U 8 - 5 0 /i mgiT'fe 5 . 49W^«^ffl *HirSI5 
fcti, iKsO. 0 5 — 5iniiK ilTSL<ti0. 1 — 1 mm 

ISO. l~10mm, WSKtJO. 2 — 5m 

a^«:««Mft©»&, mmmt, m-uso. os~2m 

ni , JUS t < « 0 . 1-1 min£M-efe 0 , ITOWjfcfl* 
ffl«-&aBfe:tt, M*tf, H^iaO. 1-1 0mm. {tf 
*L<ti0. 2~5mina«fc. -^feffllTrLTfc < 

[0 13 9] *3fg^-C-ti, jKHMt^*KigHfr^*fHffl* 

it ^{;:t±, 7 4 bum m*> J5\i>\%rcimm<»%®. o s 
iBi&aV'x^ ; s-ne.^rfi3c~rs7 i )'i"ifi:7 <* 

[0 14 0] Wif**ffffl*-a:*^r3£fcLTt4. KKX 

* ^s t ttic . fKttHittft: ^«i«i62 ft ft, tm 

[0 14 1] jg^{cJ;D^Wf7J^ffl^ti-S73i*fcfc^ 

fti:iS«St©t!6IHcWUT. 0. 1 ~4 oSJH%. SfiL 
<tto. 5~ioMM%, *6fc!(f*L<(ii~8lia 

[0 14 2] MK#&ft*$HR-f *iS*fcLTt±, HfjIS 

t»ftl^«"??fentf<k<, 8CIE1*flS©««U:J:oTaa 
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tcii, JBJ*.tf. ^/-;k x£/-;k YV/pM/ 
-/l/ftifW^n— /W® ; ^xf/lx-fyV, V s -TV 7° 
pe;Vx— r^SH(Dx-x;i/S : r-fe h>&H£>y h 

MAIi, x-f/WH, iSVVyltZ 

SjgWtUi, **/-;l/> x?/-;k Yy^a;V- 

■fe h >fc iftftfr h ygL j!ill/jjRKfl:**8&& H/MU^T* 
S/fc, #yex;l/7;Va~A'ft2©*iStt 

[0 14 4] ffllEftfiStctt, »(i©4rtW&m*S5!iirr* 

[0145] ffaffis*kffitLrtt. is-^^-^wffiffitt 

J& ^^/l/fi^-thy-VA, f* ^;M»«^- h 

U7A, Kr^VSMH-hy^i*, f-h?ri';HifiR+ 

cm**, Jfift Fx->;p h 'J tf-frrvt-vut. Z) 

^ij n-zl/Z/U^l/X-r/k #y x^-U^U 

/ y u -ir y k > tjifl/jffif^fffi7'^ u **->x*- u 

yx-r/k M»> affix X77k 7 

i/>^D^a*'j7-m*n«. pittiHSiSttay so 
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fctt. r;I/*^*-f>, 7;]/*/kyx^U>]> V7S. 

/mm. # y 7 ? v a,t = K^^snso 
[0140] »BafflH**ia Ho»i»B&aijoffifflffi(±, 01 

xJ£\ fg(KfC^LT, 0. 0 0 0 1-1 011%, d?£ 
L < t± 0 . 0 0 1-5 fiffi%®ffiT?*«o ffiiS#f&BJjiW 

zmun** c tied; '3 . aws«^*ois«fc*w«»ft 

[0 14 7] »ir;fi*ftJB?#*j&'ttfcl/Ttt, fticR 

^7i"J7r4 , +-, ~>"3;k£>> fcf-^-ftHtfteffl 

[0 1 4 8] BfffiJht^-f-fif-fctTa, 0tJ*&fMa 
n 1011-Ga u 1 i n (Mi3&) £ LTTljfl&£ftT^ 

% & m& z mmx $ & „ c ofli© a est t * o o 

y (Chemical Engineering) , 1 3 (5) , S8 6H~ 
2M ( 1 9 7 4^) tcieit^nTl^o 

[oi 49] 0 Hi, ft«to&iflSffi* ; es?-*--i'if-©# 

2 0 0 K g/cm CUKOJE^gfiOT. flWB»ll![**S 

jaufic-etaia* y 7 ^ sail * * . *tc * u -7 * x m □ 

ffllft 2 0 0-1 0 0 0 K g / c in 2 , M S L < ti 3 0 0 
-HOOK g/ c: in 2 Effl, «lgH(nI»ti. OUT 1 ~ 5 0 

Atf 0 ~ 1 0 0 C C . ^L<(il 0-4 0 °CSJi£T"fe 

■So 

[0 15 0] C-5LT, »IKtti'e«flEtt-&ftJ«:«B!fij* 
^* fettle* 08(ntl»tt»«tiaiff*lllffr* 

igti . mar, o . 1-40 aja%, »s l < u 0 . 5 
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- i omm%, s e>tejff* l< it i ~ i oM£%g&"T? 
[0151] #»ji<0!iijt#ttT*tt, 2«M±o»»rai 

1^lfi*^tr«t«»a^&JI?**nfc*fSOWAI(liBl 

abates <r*u wsn^fc&b, imm^bfs^m- 

[0 1 5 2] Kffi^ffiKAO, 
fig S tiftWilt, Rtf ttlfcfli^ e 4 SttBtf $ftft 

t?&m&tx*i'>% t m-$#z3ii&ftk*&imtfr 20 

[0 15 3] B5IS^^<fc*3#6n§SOTIiSlt^, ffiffi 
g^a^ 0 . 0 1-10//. m, J(f * L < a 0 . O 1 ~ 5 
lim, ££Kii?3;L<«0. 0 2-1. 5jimgifE©« 

»6^§c tufaw»^«fi)^r-5»<7)¥^»s 

tt, W*.fcfO. 0 5-2 fjrru Iff* t< ttO. 0 6- 
1. 5 fi m, SPit^f L<(iO. 08-1. O/jniH 

1 - 1 0 0 0 pi m, t < a 5 - 5 0 0 /i m, £ 6f<: 30 
L < it 1 0 - 1 0 0 pi mgflTC* D , 

(3-5 0 0fggJ3) , L < H 1 0 fg«± (10- 
5 0 0{&&jg) » *6tS?*b<tt2 0-3 0 Oti£8£ 
0#fc 2 0~ioo iBUm T*&-5 0 
[0 15 4] ^tU^MIIIiff^ »50^1-§C 

[0 15 5] *%^CDM«»±, ftffl&ltt»tt£<D 
[0 15 6] 
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[0 15 7] *Ji!ifiomfflWS®ii!«aS^T% Mftb 
[0 1 5 8] 

[0 1 5 9] SlSfifJI 

#V?V\ilsy (ir*>*Uv- (flt) JH, YK 1 2 
1) 7 SSfitffctfUX^Uy W-fe;l<X^n-;i, 
(ft) £L 3 0) 2 5fili^i;£, ^Uvh«l©*3E+ 

^s^Lfto ftenftwauajs**, Hwass (2 5 

mm*) fcffli^TJMRiifflU flFWUaS2 2 0°C, 0 
feffc 1 0 0 r p mOftfrT, <fc 0 iSHffa b b 

T. Bfif£0. 3mmO*«t*ftft 0 OK^jSiaS^FSS 

ft« ^M^?<7)W/X^ Mtt± l OCUTtoft. 
[0 16 0] f#£ftfdiiH£5 g*\ g***) 1 mmKWflff 

[0 16 1] COiMBtJjE*i8S£E* J &^-l'1f— (Man 
ton Gaul in 1 5 M • 8 T A ) fcfitfg ( 2 5 
°C) ^{ijA^, ffiij 5 0 0 K g / c m G O^frT*^® 
MilLf- (^«ti«©1iaR|5|ft : 1 0 0.) „ fcfcftfcB 

^ftT? * o ft. W»©¥fcJM«@a 0 . 8f(.mi 
¥i^i^St± 2 0^ mg«Tf»ofto 

m i ] hi a*f i©s stcf /i f n«iii±^t 

[0 2] 0 2 aslMiJ 1 T*^6nft^«»*»l(W«KtS 

2 •+r#; 

4 -ft 
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